Introduction
The U.S. federal crop insurance program has been an important agricultural policy instrument since the 1930s. During the 1990s, the program underwent considerable changes. In particular, the introduction of new revenue insurance products in the late-1990s coupled with a substantial increase in government subsidies constituted rather profound changes in the operation of the programs. A large literature has attempted to estimate the extent to which the demand for insurance is sensitive to the price of coverage (i.e., the premium). Although most studies have implied rather inelastic responses, these studies are all based upon what was really a very different program than what currently exists. In particular, the introduction of catastrophic (CAT) insurance in 1995 and the subsequent introduction of a number of revenue insurance programs throughout the late 1990s have resulted in a very different insurance program from what was in existence prior to this period.
U.S. crop insurance programs traditionally based protection and indemnities on yields alone. A given percentage (which was selected from a range of available options) of an estimate of a producer's average yield could be insured. Indemnities would be paid at a predetermined price if realized yields fell beneath the guaranteed level. In the late 1990s, a number of new insurance products that provided revenue protection were introduced. These products include Crop Revenue Coverage (CRC), Revenue Assurance (RA), and Income Protection (IP). Though each of these programs has its own unique characteristics, the revenue plans all function to guarantee a given level of crop revenue and thus pay indemnities on the basis of low yields and/or low prices. The addition of alternative crop insurance products was a result of both a mandate of the 1994 Federal Crop Insurance Reform Act to develop a cost of production insurance pilot and the development of insurance products by private companies that would base indemnity payments on harvest time prices. Revenue insurance products were launched in 1996 through restricted pilot programs and became widely available in the following years.
The federal government has long provided generous subsidies to producers that paid a proportion of the overall insurance premium. In 1999 and 2000, the U.S. government significantly increased these crop insurance premium subsidies. Though the increases affected all products and coverage levels, some 1 aspects of the subsidy increases were especially beneficial to revenue insurance products and coverage at higher guarantee levels.
1 Substantial premium discounts were also added to the already existing premium subsidies. With the 2000 Agricultural Risk Protection Act, premium subsidies expanded to cover, not only the yield portion of the premium of the revenue insurance, but the whole premium, which essentially provided an additional subsidy for revenue coverage.
In addition to increases in premium subsidies, crop insurance programs were significantly affected by the 1994 Crop Insurance Reform Act. Among other things, the Act contained a provision that required farmers to buy at least a minimum level of insurance (the CAT policies) in order to be eligible for any other farm program benefits. The intent was to eliminate reliance on ad hoc disaster relief and to instead encourage farmers to obtain their protection against widespread yield shortfalls from the crop insurance program. This requirement proved to be unpopular among farmers and thus was rescinded in the 1996 Farm Bill, although the provision of CAT (which is essentially provided free, excepting a small administrative charge) was continued.
Program changes during the nineties are likely to have had considerable effects on the demand for crop insurance. First, relevant increases in liability coverage have been realized. Second, there has also been a strong shift in coverage toward revenue insurance products (Goodwin 2001) , indicating that many operators may find revenue insurance more attractive than yield insurance alone.
Comprehending and understanding the demand for crop insurance is important for forecasting the potential growth of the insurance market and to better understand and predict the actuarial performance of the crop insurance program. In particular, knowledge of how producers may respond to premium rate or subsidy changes is important and an understanding of the demand for crop insurance plays an essential role.
1 Over its history, most insurance was purchased at the 65% yield election level. In recent years, however, "buy-up" coverage at levels of 75-85% of the guaranteed yield has become more popular, in part due to increased premium subsidies at those coverage levels.
Most of the empirical research that has investigated the demand for crop insurance has utilized aggregate (county or state level) data. This approach, while providing valuable inferences regarding the demand for insurance, may obscure many important characteristics of demand. In addition, as we have noted above, nearly all of the studies on the demand for insurance have addressed participation issues prior to the 1994 Reform Act and prior to the introduction of revenue coverage. 2 It is likely that the introduction of these new revenue products may have substantially shifted the overall demand for insurance. In addition, the overall farm policy environment underwent substantial changes with the passage of the 1996 FAIR Act, with producers being afforded much greater planting flexibility. In addition to a direct increase in the variability of planted acreage, some have argued that this planting flexibility may have increased the volatility of market prices, thus raising revenue risk (Ray et al. 1998 ).
To the extent that such changes may have occurred, the demand for revenue products may have changed.
The objective of this analysis is to consider the demand for insurance during the 1990s-a period that experienced many changes in the policy environment. Farm-level data are utilized to study the evolution of the participation in the U.S. crop insurance program. Specifically, the analysis focuses on the probability that an individual farm purchases crop insurance products during each year of the period from 1993 to 2000, using a large sample of commercial Kansas farms.
Econometric methods
Following previous analyses on the demand for crop insurance, we assume that insurance purchases will be influenced by a number of farm characteristics, as well as by parameters of the 2 Barnett, Skees, and Hourigan (1990) , Goodwin (1993) and Cannon and Barnett (1995) are examples of econometric analyses of crop insurance participation prior to the 1994 Reform Act that use aggregate data. Calvin (1990), Calvin (1992) , Smith and Baquet (1996) , Smith and Goodwin (1996) , Coble et al. (1996) and Just, Calvin and Quiggin (1999) analyze pre-1994 crop insurance participation through econometric studies based on farm-level data (see Knight and Coble (1997) for a thorough review of the literature on the demand for Multi Peril Crop Insurance). Goodwin (2001) carries out an econometric analysis of the demand for crop insurance after 1994 using aggregate data.
insurance program. As we explain in some detail below, we are only able to observe the discrete purchase decision for farms in our sample. If we define y i to be the (latent) desired level of liability coverage for farm i, we will observe a discrete indicator corresponding to the sign of y i . In particular, we observe y i * = 1 if y i > 0 and 0 otherwise. To model the likelihood that crop or revenue insurance will be purchased by an individual farm, we adopt a standard probit specification.
An additional complication is present in our analysis, however. It has been established elsewhere (Smith and Goodwin 1996) that crop insurance purchase decisions are likely to be made jointly with other production decisions. In particular, it has been shown that production methods (which we represent using fertilizer and agricultural chemical expenditures per acre) may be endogenous to the crop insurance purchase decision. 3 Smith and Goodwin found that farms that purchased insurance actually tended to use less fertilizer and agricultural chemicals, suggesting a form of moral hazard whereby producers with insurance have different production practices from those that do not insure. This suggests the need for a simultaneous equations version of the probit model, whereby fertilizer and chemical expenditures, a potentially relevant right hand side variable, is allowed to be endogenous to the insurance purchase decision.
The insurance demand indicator is discrete, taking a value of 1 if crop insurance is purchased and zero otherwise. Nelson and Olson (1978) have proposed a two-stage estimation procedure that is appropriate in such cases. Their estimator is utilized here to estimate the parameters of the model. As Amemiya (1979) and Lee, Maddala and Trost (1980) have noted, this two-stage method does not yield reliable estimates of the variances of the parameters since it ignores the fact that the right-hand side endogenous variable is represented using instrumental variables (i.e., standard variance estimates ignore the estimation of the reduced-form equations in the first stage). In light of this problem and following Efron (1979) , Monte Carlo bootstrapping procedures are used here to derive consistent variancecovariance estimates for the parameters of the model. We utilize 1,000 pseudo-samples of the same size 3 As Smith and Goodwin (1996) note, this simultaneity does not require the actions to be contemporaneous. It only requires simultaneous planning of both the decision to purchase insurance and the decision to apply chemicals.
as the actual sample, drawn with replacement, to provide a sample of parameter estimates from which we estimate the parameter covariance matrix. For each pseudo-sample of data, Nelson and Olson's two-step method is applied to estimate the parameters of the model. The covariance matrices are derived from the distribution of the replicated estimates generated in the bootstrap process.
After estimating the parameters of the model and their respective covariance matrices, the WuHausman specification test is used to evaluate the exogeneity of the fertilizer and chemical expenditures variables in the insurance equation against the alternative of endogeneity. The test statistic is given by: 
Data and Empirical Application
The data used in this analysis are drawn from three sources. First, annual data for individual farms in Kansas observed between 1993 and 2000 are obtained from farm account records from the Kansas Farm Management Association. Though the analysis is based on individual farm data, county aggregates are needed to define several important variables that do not appear in the Kansas data set.
These county aggregates are derived from the National Agricultural Statistics Service (NASS) data and Risk Management Agency (RMA) data.
Using these sources, the variables used to estimate the system of equations are constructed. Our selection of relevant variables follows a number of earlier analyses of the demand for crop insurance (see for example Just and Calvin (1990) , Horowitz and Lichtenberg (1993) , Goodwin (1993) , Smith and indicator of participation in crop insurance programs. 5 Specifically, this is a discrete dependent variable equal to 1 if the farm insures any of its crop production in year t and equal to zero otherwise. 6 Our explanatory variables include variables conceptually relevant to the crop insurance purchase decision. We consider the influence of the lagged expenses in crop insurance on the dependent variable. Lagged crop insurance expenses may be highly correlated with farmers' degree of risk aversion and thus with the likelihood that they purchase crop insurance over the period studied. We include a measure of input usage, defined as the annual expenses on fertilizer and herbicide per crop acre. The farmer's initial wealth is also considered. We define initial wealth as the lagged value of farms' net worth. Wealthier households may be less risk adverse relative to poorer ones, which may reduce their incentives to purchase crop insurance. Crop acres are defined as the total acres planted to wheat, corn, sorghum and soybeans, the predominant crops in Kansas. Total crop acres, a scale indicator, may be relevant to producers' yields and hence their insurance premium rates and insurance purchases. A farm's size might also influence the marketing effort carried out by insurance sellers working on commission, thus affecting the likelihood farms purchase crop insurance. The expected market net income per crop acre is included as a measure of the amount of farm revenue at risk. We define this variable as the average value of the difference between farms' income and farms' operating expenses over the preceding 4 years.
We face particular challenges in defining the relevant premium rate for an individual farm. We are unable to measure this directly, though we are able to accurately measure the factors that determine this premium rate. In particular, the premium rate paid by an individual farm depends on the county-wide risk facing producers of the crop in each particular county and the average (APH) yield for the individual farm (which affects the individual farm's premium rate in an inverse fashion). 7 It is important to note that all farmers with an identical average yield for a particular crop and practice combination in a county will pay the same premium rate. However, as a farmer's average yields fall, the corresponding premium rate rises. To have a measure of the cost of insurance, the county average (farmer-paid) premium rate over all crops and insurance plans is used.
A second interaction term comprised of the previous variable (the first interaction term) and the mean coefficient of variation of yields over the preceding 10 years expressed as a percentage is also considered. We expect that the coefficient of variation will be highly correlated with yield risk and thus will be a good indicator of the expected loss ratio (expected returns to insurance). This allows us to analyze adverse selection in crop insurance. In particular, it allows us to discern whether farmers with more variable (risky) yields tend to have less elastic responses to premium rate changes (as theory would suggest). A similar specification was considered in Goodwin (1993) , Smith and Goodwin (1996) , and Goodwin (2001) . The mean normalized yields are also included as an explanatory variable. In addition, to approximate the producer's risk level, the mean coefficient of variation of yields over the preceding 10 years is used.
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Some additional elaboration on the specification of the model may be helpful. With the exception of the discrete purchase decision, other parameters of the crop insurance program that are relevant to demand cannot be directly observed. In particular, premium rates that individual farmers must pay to purchase coverage cannot be observed. We represent this effect by considering a series of interaction terms representing the factors that underlie premium rates and aggregate premium rates at the county level. In particular, rates are set at the county level on the basis of previous loss experience, which is captured using county-level average premium rates. In addition, rates vary inversely with farm's average yield, which is represented using the farm's mean normalized yields. Individual farms may have considerably different yield risk, which is represented using the coefficient of variation of the farm's historical yields. Interactions of these various factors are included in the empirical models to capture the effects of premium rates on participation, which are influenced by the overall rate, the farmer's average yield, and the amount of variation experienced by an individual farmer.
The risk environment of the farm is not only represented by the variability of a farm's yields.
Other variables are also included. A measure of the diversification of total sales between crops and 11 Recall here that, for insurance purposes, individual coverage levels and premium rates are computed based on the insured expected yield. The expected yield is usually calculated as the average yield over the preceding 4-10 years.
livestock is incorporated. This is represented using the share of total farm sales derived from livestock sales (livestock ratio). As Featherstone and Goodwin (1993) have recognized, relative crop yields may be lower on farms that diversify across crops and livestock, as a result of limited gains from specialization.
Likewise, this may reflect an individual farm's comparative advantage-farms with riskier or lower yields may be more likely to specialize in livestock. Diversification may also reflect a lower degree of income risk and thus may affect the demand for crop insurance. The ratio of irrigated to non-irrigated crop acres is also taken into account. The crop production practice is included in the analysis as it is likely to affect the riskiness of an individual farm as well as the insurance premium faced by the farmer (premium rates vary by practice). We also include the ratio of the farm's debts to assets. This variable is included because creditors may impose an obligation to purchase crop insurance and thus more highly leveraged producers may face stronger pressures to insure. In addition, the leverage ratio is a relevant indicator of the overall financial risk a farm faces.
Summary statistics for the variables of interest are presented in table 1. The evolution of participation in crop insurance programs during the period of study seems to reflect two main changes.
First, an important increase in crop insurance demand in 1994 and 1995 is apparent. This period corresponds to the implementation of the 1994 Federal Crop Insurance Reform Act and its provisions for mandatory participation in crop insurance programs. 12 Second, an increase in participation toward the end of the 1990s is also reflected in the statistics. This increase is consistent with the attractiveness of the new revenue insurance products and the increase in government subsidies that occurred near the end of the 1990s. Lagged crop insurance expenses register important increases until 1998 and a slight decrease by the end of the decade. The increase in crop insurance expenses may be suggesting that producers have tended to shift to higher coverage levels and to revenue insurance products as they have become 12 As noted above, with the 1996 farm bill, producers who agreed to forego any disaster assistance were allowed to opt out of CAT insurance. As a result, CAT coverage fell considerably across most of the U.S. in 1996. However, as an anonymous referee notes, this was not the case in Kansas because, at the time the bill was passed (April 1996), available. 13 The slight decrease in crop insurance expenditures by the end of the decade may have some connection with the substantial increase in crop insurance premium subsidies in 1999 and 2000. An increase in input usage from 1993 to 1997 also occurred. This may reflect changes in production practices or more intensive use of land. However, input usage fell back by the end of the 1990s, which is coincidental with the increase in crop insurance demand and is consistent with Smith and Goodwin finding that farms that purchase insurance tend to use less agricultural chemicals. Farms' average wealth also increased during the period of study. Figures in Table 1 indicate an increase in average crop acres planted to wheat, corn, sorghum and soybeans. Average net income per crop acre over the preceding four years (expected net income) fluctuated considerably during the period analyzed.
County average premium rates register an important decline in 1995 that likely reflects the introduction of the compulsory CAT coverage. As participation in CAT falls, average county premium rates increase. Premium rates register another decline by the end of the decade (table 1) . This is consistent with the previously mentioned increase in premium subsidies that occurred near the end of the 1990s.
Individual mean yields seem to be similar to county yields in that the mean normalized yields are quite close to one. This suggests that the farms in our sample, at least in terms of production performance, are representative of the county as a whole. The coefficient of variation of yields fluctuates considerably, with values suggesting that the standard deviation of these yields is always above one-fourth of their mean.
An important fluctuation of the livestock ratio is suggested in table 1 (its value ranges from a low 0.19 in 1998 to a high 0.36 in 1994). Summary statistics also show a decrease of the ratio of irrigated over nonirrigated crop acres. This decrease may be consistent with changes in the distribution of crop acres, especially after 1996, which were consistent with the planting flexibility provisions of the 1996 FAIR Act Kansas farmers had already signed up for CAT for winter wheat and other crops planted in fall. As a result, the decline in CAT in Kansas occurred in 1997.
and the expansion of new short-season crop varieties, especially for corn, that made the production of certain crops more attractive, thus expanding their acreage. The level of debt held by the farms studied slightly decreased during the period of study.
Empirical results
Over the period analyzed, average crop insurance expenses per farm increased considerably from from crop insurance and thus reduces the probability that a farm insures its crops. This conclusion is consistent with the findings of previous research (see for example Smith and Goodwin (1996) and 13 In fact, the distribution of crop insurance expenditures suggests such a shift, with both the mean and quartiles increasing substantially over time (though these statistics are not presented here, they are available from the authors upon request).
14 These values are expressed in constant 1993 dollars.
15 Though an increase in crop insurance expenses could also reflect a higher cost of insurance, premium rates actually paid by producers declined over the period analyzed. In 1993 while the average base premium was 0.08, the premium actually paid equaled 0.057. In the year 2000, the base premium was 0.088 and the actual premium 0.042.
Hence, although the base premium rates increased over the period analyzed, the increase in subsidies allowed a reduction in the actual premium rates paid by producers. 16 We incorporate annual dummy variables in this model, in order to capture fixed annual effects.
17 Results for the chemicals usage equation are available from the authors upon request. Goodwin (2001) Barnett, Skees, and Hourigan (1990) , Goodwin (1993) and Cannon and Barnett (1995) ). This result may reflect the greater marketing effort concentrated by insurance marketers on larger farms (Goodwin 2001) . Likewise, larger farms may have other scale advantages that make crop insurance more attractive. Coefficients representing the expected net farm income per acre indicate that net income has a negative effect on crop insurance purchases. A majority of these coefficients are statistically significant.
A higher degree of income may make farms more likely to self-insure. This result is consistent with what would be expected if richer farms were less risk averse than smaller ones.
18 Such joint estimation in systems with mixed continuous and discrete dependent variables is complex and thus was not undertaken here. This does serve as an important avenue for future research.
Parameter estimates representing county average premium rates suggest, with the exception of 1994, that higher premium rates correspond to a lower demand for crop insurance (tables 2 and 3).
Although premium rates seem to exert a statistically significant effect on the demand for crop insurance when panel data are used (table 3) , it should be acknowledged that the parameters in the annual models are, with a sole exception, not statistically significant. However, it should also be noted that these coefficients do not represent the overall effect of premium rates on the crop insurance participation decision (interaction terms of the premium rate with yields and their coefficient of variation are also relevant to the effect of premium rates). In order to calculate the overall effect, the elasticity of crop insurance purchases with respect to the premium rate is computed as the product of the net marginal effect of the premium rate on participation in crop insurance programs and the ratio of the county average premium rates to participation in crop insurance programs. 19 The standard error of the elasticity is derived using the replicated elasticity estimates from the bootstrapped samples. Results are presented in table 4.
Results suggest that price elasticity evaluated at the data means is negative and statistically significant for all years with the exception of the 1996 equation, which was negative but not statistically significant. As it has been noted above, the 1995-96 period corresponds to the implementation the 1994
Federal Crop Insurance Reform Act, which included provisions in these years for mandatory participation. Thus, it is not surprising that, in light of mandatory participation requirements, participation was not sensitive to premium rates. Results also indicate a reduction in the price elasticity toward the end of the decade, a finding that may reflect the considerable increase in government subsidies by the end of the 1990s. 20 In 2000, the elasticity of demand had fallen to -0.13. This result may also reflect the changing nature of crop insurance demand that came about as revenue insurance products were 19 Variables are measured at their mean values. 20 It should be noted here that, as in most empirical studies that assess market conditions, many competing hypotheses may underlie the revealed behavior implied by our estimates. In particular, apart from policy changes, low yields in one year may also increase insurance purchases in the subsequent year.
introduced. 21 In particular, the attractiveness of such products may have made producers less sensitive to premium changes. 22 Such an effect is expected and represents one of the key findings of our analysisproducers have become less responsive to premium rate changes as new products have been introduced. to the values presented in other studies that use pre-1994 farm-level data. Coble et al. (1996) obtain a crop insurance participation elasticity of -0.65 for a group of Kansas wheat farms. Smith and Baquet (1996) derive an average price elasticity of liability per planted acre of -0.6 for a sample of Montana wheat farms. Goodwin and Kastens (1993) obtain a price elasticity of liability per planted acre equal to -0.5 for a group of Kansas wheat farms. For the period after 1996, once the mandatory participation to crop 21 It should be noted here that, as an anonymous referee points out, the lower elasticity derived for the end of the 1990s may also reflect the fact that we are analyzing the participation in crop insurance programs strictly as a yes/no proposition. However, if coverage level data was available and used in the analysis, the response to increased subsidies would likely be more elastic. 22 We should recall here that our database does not allow to distinguish between revenue and yield insurance programs. Hence, results should be interpreted with care. 23 We should note here that crop price declines for crops relevant to Kansas may have also affected liability by holding it down.
24 These figures were taken from the Risk Management Agency's Summary of Business Statistics, available from the RMA website (www.rma.usda.gov).
insurance programs was lifted, elasticity values reported are clearly below the pre 1994 Reform Act period. This decrease is also suggested when comparing insurance demand elasticity values computed in Goodwin (1993) and Goodwin (2001) using aggregate data.
Annual coefficients representing the adjustment of premium rates to individual yields are mainly positive (tables 2 and 3). Positive coefficients are contrary to what would be expected if low yield farms are truly subject to higher levels of yield variation. If this were the case, these farms would be expected to be less responsive to premium rate increases. However, it should be noted that the coefficients for this interaction term are rarely significant, which may suggest that premium rates adequately incorporate relative risk.
The estimated coefficients for the interaction of premium rates, yields and their coefficient of variation are mainly positive, indicating that higher expected returns to insurance reduce the demand price elasticity (table 2) . The coefficient in the panel data model is also positive (table 3) . However, it should be acknowledged that this interaction term is not statistically significant in any equation. This may suggest that adverse selection is not a strong problem among farms in this sample, though it may be difficult to adequately capture this result using our proxy measures of premium rates. Contrary to this result, several analyses have provided empirical evidence of adverse selection in the demand for crop insurance. Barnett, Skees, and Hourigan (1990) , Goodwin (1993 and 2001) and Cannon and Barnett (1995) have shown, using aggregate data, that the expected rate of return to insurance can increase participation. Evidence of adverse selection using farm-level data has also been given (see for example Just and Calvin (1990) , Coble et al. (1996) , Smith and Goodwin (1996) and Just, Calvin and Quiggin (1999) ).
Coefficients estimated for individual yields are, with a sole exception, not statistically significant (tables 2 and 3). A majority of the parameters are negative, including the coefficient in the pooled data model, which indicates that farms with higher yields are less likely to insure their production. This is consistent with the potential adverse selection problem suggested by the second interaction term . The results show that, contrary to the findings in other analyses (see for example Calvin (1992) and Goodwin (2001)), farms with more variable yields are not necessarily more likely to insure. The variable representing yield variability is mainly positive, but is not statistically significant in any equation. It is important to also note, however, that such variability may exert an effect through its interaction with premiums.
Coefficients estimated for the livestock ratio variable are always negative (tables 2 and 3), indicating that farms with more livestock production are less likely to insure. This result is consistent with the results in Barnett, Skees, and Hourigan (1990) , Calvin (1992) , Cannon and Barnett (1995) and Goodwin (2001) . This may reflect the greater diversification associated with such farms, which may lower income risk (business risk). Livestock ratio coefficients, however, are not always statistically significant. Coefficients representing irrigation are, with a couple of exceptions, not statistically significant. Parameter signs are mainly positive, contrary to what would be expected if the irrigation practice actually reduced production riskiness. 25 This could be, however, entirely consistent with the fact that premium rates tend to be lower for irrigated production, thus confounding precise identification of the premium response in counties with a large degree of irrigated production. It is also possible that such farms have much more at stake in terms of the value of production to be lost due to a weather event (outside of precipitation shortfalls) or a failure of irrigation sources. A majority of coefficients estimated for the debt to assets ratio are positive, indicating that those farms with more debt are more likely to purchase crop insurance. However, parameters are rarely statistically significant. Previous analyses have found evidence that more indebted farms are more likely to participate in crop insurance programs (see for example Smith and Baquet (1996) and Smith and Goodwin (1996) ). This likely reflects the pressures of lenders on highly leveraged borrowers to purchase insurance. 25 Barnett, Skees, and Hourigan (1990) find the percentage of county acreage irrigated to have a positive and significant effect on crop insurance participation, Cannon and Barnett (1995) report a negative effect, while Goodwin (1993) finds this variable to be statistically insignificant.
Concluding remarks
Crop insurance purchase decisions during the 1990s were analyzed using individual farm data.
The central question underlying our analysis pertains to whether the elasticity of demand for crop insurance has changed in recent years in response to substantial changes in the insurance programs. The results largely confirm the findings of existing research on the demand for crop insurance (see for example Goodwin (1993 and 2001) , Smith and Goodwin (1996) , Smith and Baquet (1996) ). In particular, the results indicate that the insurance purchase decision responds in an inelastic fashion to changes in insurance premium rates.
Perhaps of greater interest is our finding that demand elasticities have undergone substantial changes over time as the programs have changed. The results suggest that the demand elasticity has experienced two main changes in the period analyzed. First, during 1995 and 1996, it registered an important drop in absolute value to the extent that, in 1996, it was not statistically different from zero.
This can be explained by the implementation of mandatory participation in the crop insurance program during these years. Second, the results also indicate a reduction in the price elasticity by the end of the decade, which is coincidental with considerable increases in government premium subsidies toward the end of the 1990s. In addition, this may reflect the introduction of new revenue insurance products, which may have shifted the demand for crop insurance and made insurance more attractive and thus less price responsive.
The reduced demand elasticity suggests that further increases in crop insurance participation may be hard to achieve through premium subsidies or premium discounts. The design of more attractive products may play a more relevant role in increasing future demand for crop insurance. The 2000 ARPA Act contained a number of incentives for the introduction of new insurance products and thus one would anticipate that demand conditions may continue to change as new products become available.
Apart from premium rates, the variables that are more important in explaining crop insurance purchases are chemical input use (negative effect), expected farm net income per crop acre (negative), farms' wealth holdings (negative), the lagged value of crop insurance expenses (positive) and the relevance of the farm's livestock production (negative effect).
Results confirm that insurance participation may be negatively related to production input usage, a result consistent with moral hazard. Higher expected net incomes reduce the demand for crop insurance, which is in accordance with richer farms being less risk adverse than poorer ones. The demand elasticity for insurance is a critical parameter for assessing the effects of policy changes on the actuarial performance and overall operation of the federal insurance program. An important implication of our analysis is that the elasticity estimates that policy analysts commonly work with are likely to be too high (in absolute value). These estimates are generally based upon what can only be described as a very different crop insurance program. Recent changes in the operation of the program, including the introduction of revenue insurance, seem to have had a substantial impact on the elasticity of demand. Policy evaluations should give consideration to the implications of smaller demand elasticities, which may better characterize the responsiveness of farmers to premium changes in the current policy environment. 
